Changes in population density elicit quantitative and qualitative changes in the estrogen receptor in intact GH4C1 pituitary tumor cells.
We have previously demonstrated that population density alters the responsiveness of GH4C1 pituitary tumor cells to 17 beta-estradiol (E2). At a low population density E2 was observed to increase prolactin mRNA and stimulate cell proliferation, whereas this estrogen was unable to elicit these responses when the cells were maintained at a 4-fold higher population density. In an attempt to determine the mechanism through which population density alters responsiveness to E2, the steady-state level of estrogen receptor (ER), the affinity of ER for E2, and ER down-regulation have been examined in both intact and fractionated cells using ligand binding and ligand exchange assays. Data presented herein demonstrate that (1) GH4C1 cells maintained at low density expressed fewer ER than cells cultured at high density; (2) ER in cells cultured at high density displayed a reduced affinity for E2; (3) ER down-regulation occurring within 1 h of E2 addition appeared to be more pronounced in high density cultures; and (4) steady-state levels of ER were similar in low and high density cells treated with E2 for 1 through 5 days. Although none of these observations appear to correlate with the previously observed effects of population density on the responsiveness of GH4C1 cells to E2, they further illustrate the potential of the culture environment to alter the responsiveness to estrogenic stimuli by altering the properties of the ER.